This paper describes a qualitative study aimed at understanding issues faced by retail firms when they start a project of implementing Business Analytics (BA) and understanding the impact of BA implementation on business performance. Our study is informed by prior literature and the theoretical perspectives of the Technology-Organisation-Environment (TOE) framework but is not constrained by this theory. Using case studies of nine retailers in the UK, we have found support for the link between TOE elements and adoption. In addition, we have identified more interesting involvement of additional factors in ensuring how firms could maximise benefit derived from BA and traditional TOE factors that potentially could have additional impacts different from the ones. For example, there appears a link between adoption of BA and business performance (including performance in terms of environmental sustainability), and this link is moderated by the level of BA adoption, IT integration and trust.
Introduction
Business Analytics (BA) is overhauling the way firms are generating and using data worldwide (Dubey and Gunasekaran, 2015; Oberg and Graham, 2016; Wamba et al., 2015; Waller and Fawcett, 2013) . BA is broadly defined in the literature as "the techniques, technologies, systems, practices, methodologies, and applications that analyse critical business data to help an enterprise better understand its business and market and make timely business decisions" (Chen et al., 2012 (Chen et al., , p. 1166 . While there have been several efforts on the development of BA tools and techniques, there are fewer academic studies that understand how BA is impacting businesses. Specifically, there is a need for further understanding of the issues faced by businesses when they embark on a project to invest in BA (Hazen et al., 2014) . In this study, we aim to understand important factors to be considered by a firm for successful adoption of BA. We further explore the link between these factors and business performance.
This research focuses on the retail sector in the UK. This choice is dictated by several reasons.
It is the eighth biggest sector of the world economy in terms of total market value and accounts for 7% of total value-added (Hristov and Reynolds, 2007) . The retail sector is often considered at the forefront of using BA tools because of its emphasis on understanding customers better (e.g., Hübner and Kuhn, 2012) . As a result, of all the business sectors, BA seems to have been well used by the retail sector (e.g., Google analytics and loyalty schemes by Tesco and other retailers; Ghoniem and Maddah, 2015) . Despite a number of high profile cases of successful implementation (e.g. Tesco) and less successful implementation (e.g. Halfords) of BA, literature has yet to reflect an in-depth theoretical abridgement between practice and theory and few empirical cases are available on which to develop or test theories.
The UK context is also important. The retail sector employs about 10% of the UK's working population. As per data from the British Retail Consortium (BRC, 2012) , retail sales in the UK were over £303 billion in 2011. More than a third of consumer spending goes through shops.
More importantly to the context of BA, the value of Internet sales was £27 billion, accounting for around 9% of total retail sales. The UK retail sector is therefore a very attractive unit of analysis especially as it directly accounts for over 5 % of UK GDP, employs one in nine of the workforce, and is the sixth largest retail market in the world by sales (HM Government, 2011) .
Hence, it is argued that the ability therefore to effectively model the implementation and effects of BA will be of enormous use to practitioners and academics alike.
Thus this study focuses on the UK retail sector to understand factors to be considered by a firm for successful adoption of BA. Though there are studies in the Information Systems literature (e.g., Johnson, 1999; Krause et al., 1998; Ashurst et al., 2012; Reinmoeller and Ansari, 2015) that explored the impact of IT investments on performance of firms, studies on the impact of BA are relatively recent and there is still little empirical evidence to understand factors for successful adoption of BA and improve firm performance.
We attempt to fill this important research gap in this paper. Our study attempts to answer the research question: What are the issues faced by businesses when they embark on a project to invest in BA and how do they affect firm performance? We employ a qualitative approach to answer these questions. Our study is informed by prior literature and the theoretical perspectives of the Technology-Organisation-Environment (TOE) framework but is not constrained by this theory. This approach has helped us to identify important factors that could extend the applicability of the TOE framework. In the words of Ketokivi and Choi (2014) , our research could be classified as theory elaboration. We have not only identified new ways in which traditional TOE factors interact with business performance but also identified new factors that could potentially extend the TOE theory.
Literature survey
BA helps businesses in terms of demand integration, supply integration, improved customer knowledge, increased processing power, and in many other domains. Wiengarten et al. (2012) suggested that firms might be able to gain significant performance improvements if IT resources (such as BA) are in alignment with additional organizational factors such as organizational strategy, process, culture, and structure; since it is the synergies derived from IT and a variety of complementary organizational factors that will create business value, rather than IT alone. This view is seen to be compatible with the TOE framework (Tornatzky and Fleischer, 1990) , which is elaborated below. Tornatzky and Fleischer (1990) proposed the TOE framework to study the adoption of technological innovation. They suggested that the decision to adopt a technological innovation is based on factors in the organizational and environmental contexts, and also on the characteristics of the technology itself. The technological context considers existing and emerging technologies relevant to the firm (Hong and Zhu, 2006) . Organizational context includes variables responsible for shaping the organisation, including firm size, scope, managerial structure, and internal resources. The environmental context covers: industry, competitors, and dealings with government.
Technology-Organization-Environment (TOE) Literature

Technological factors
Many characteristics of a technology can influence its adoption (Reinmoeller and Ansari, 2015; Rogers 1995; Li 2008; Thong 1999; Tornatzky and Fleischer, 1990; Wang et al 2010; Zhu et al 2006) . These include complexity of technologies, compatibility with practices already existing in a firm, perceived benefits, emergence of big-data computing platforms, and technologies that help increase the security of big-data.
Organizational factors
The organizational context is described by firm size, complexity of its managerial structure, complementary investments available in the firm, quality of human resources, and amount of slack resources available internally (Tornatzky and Fleischer, 1990; Wang et al., 2010) . For example, business strategy, company structure, processes and culture are important organisational factors.
Environmental factors
Environmental factors are those external to an organization that can present constraints and opportunities for technological innovations. This includes business pressure, environmental munificence, complexity, and, dealings with business partners, competitors and the government (Tornatzky and Fleischer, 1990; Zhu et al., 2006; Wang et al., 2010; Li, 2008) .
In summary, the TOE framework has been criticized for having unclear major constructs (Wang et al., 2010) and being too generic (Al Nahian Riyadh et al., 2009) . Hence, it is argued that the TOE framework needs to be further elaborated to make it applicable to specific contexts. Although TOE has been employed in the context of several other technological innovations (such as e-commerce and radio-frequency identification), it has not yet been employed in the context of BA, making the TOE framework appropriate to explore BA in retail.
Data collection method and practical perspectives on gathering data
To achieve the research objectives, our study adopted a qualitative research method using case study. Case study approach can provide detailed and in-depth knowledge of the study object and allow the researcher to explore the research questions in their natural context (Dreyer et al 2011; Junior and Filho, 2016; Pagell and Wu, 2009 ). Ketokivi and Choi (2014) identify three different methodological approaches to case research: theory generation, theory testing, and theory elaboration. Similarly, Voss et al (2002) also identify four categories of research purpose -exploration, theory-building, theory testing, and theory extension/refinement.
According to Ketokivi and Choi (2014) , theory elaboration focuses on the contextualized logic of a general theory. They point out that using theory elaboration approach, the researcher may be able to apply an existing general theory, it may be the case that the context is not known well enough to obtain sufficiently detailed premises that could be used in conjunction with the general theory. This is the case for our study. This theory elaboration approach allows us to consider more variables than the existing model accounted for, or it also draws our attention to implementation issues, which are worthy of investigation in their own right (Childe 2011) . By adopting a qualitative theory elabration approach we would need to ensure a rigorous check for bias in interpretation of the data. This would be done through a team approach to data analysis which would ensure no one-person bias. Early versions of our findings were shared with interview companies whose comments we assimilated.
We followed the eight step process described in Eisenhardt (1989) for the qualitative study:
i. Getting started -to define research questions on the diffusion and impact of Big Data and BA in UK retail and decision on a priori constructs using TOE framework. As mentioned earlier, our main research questions are: "What are the issues faced by businesses when they embark on a project to invest in BA and how do they affect firm performance?" Our Unit of Analysis is a UK retail firm.
ii. Selecting cases using theoretical sampling with potential to extend theory. Interviews were arranged with UK-based retailers and the retail supply chain. Companies were selected from a list of the top 100 retailers in the UK. We aimed for a spread of company size. No distinction was made between those operating off-line, both online and offline, and pure-online retailers. A total of 48 companies were contacted for interviews and 9 of them agreed to participate.
iii. Crafting instruments and protocols with the help of multiple (four) investigators that provide divergent perspectives. Our qualitative approach allowed researchers to collect rich data during the interviews and data gathering process (De Vaus, 2002) .
iv. Entering the field -a semi-structured interview questionnaire was developed which incorporated questions addressing key areas of the TOE literature. We agreed however that this would to develop as interviews proceeded.
v. Analysing data using both within-case and cross-case analyses.
vi. Shaping hypotheses -using iterative tabulation of evidence and search evidence for the reasons behind the relationships. Attention was paid to the design, analytical and inferential validity of the study; as they relate to a realist approach.
vii. Enfolding literature for comparison with both conflicting and similar literature. Iterative tabulation, individual and group reflection was used to compare and contrast the extant literature with our findings.
viii. Ending the study when marginal improvement becomes small.
Interviewees for case 1-8 were provided with a copy of the semi-structured questionnaire a week before interview to enable them to research their answers. Data for entry case 9 was obtained through attendance at a formal presentation by the company and subsequent questions. All interviews were recorded on digital recorder, saved on the project file, backed up and then transcribed. Where possible, two researchers were present at the interviews; all transcripts were checked against the audio files by a team member other than the lead interviewer to ensure transcription reliability. Presentation materials and subsequent questions were recorded and analysed before being added to the project file. Transcriptions varied in size between 2851 words (company 4) and 10104 words (company 8).
NVIVO software was used to organise the data for coding. All transcripts were analysed using three stage coding. Our interview areas provided our initial nodes. Data in each node was then broken down into categories. All passages coded at a particular category were then analysed using interpretation and reflection (Richards, 2009 ) and memos were created for evolving themes. Cross case analysis within categories allowed us to identify emergent themes which evolved from the interviews through corroboration and contradiction. This process was iterative. The case study approach was finally checked against best practice recommendations of the Linear Model of case research as defined in previous literature (Piekkari, et al, 2010; Halinen and Tornroos, 2005; Yin, 2003) . Table 1 shows the descriptive statistics for the case companies. The last column shows classification of the case companies in terms of the stage (e.g., leaders, quick adopters, slow adopters or non-adopters) in which they are in implementing BA, and is based on the opinions of the respondents.
Case descriptions for within-case data
Cross-case patterns and findings
Cross-case analysis is based on comparing and contrasting the patterns based on the analysis of all available data from all the case firms. There are at least three ways of engaging in crosscase analysis (Barratt et al., 2011) : (i) selecting two cases at a time and comparing the differences and similarities, (ii) selecting constructs based on the extant literature and look for the evidences that address these constructs, and (iii) dividing the data by its sources and corroborating the evidence obtained from one form of data source with evidence from another form of data.
Since our preliminary constructs are informed by the TOE framework, we have adopted the second way mentioned above. We have presented cross-case analysis here by selecting constructs and looking for evidences. However, as mentioned earlier, we have adopted a flexible approach during our interviews and allowed in-depth descriptions of data to provide additional insights beyond the tenets of the TOE framework. This has helped us to generate new insights that can potentially extend the theory further. By doing this, we believe that our research belongs to the mode of theory elaboration (Ketokivi and Choi, 2014) as against the other two modes of theory generation and theory testing. As per Ketokivi and Choi (2014) , the mode of theory elaboration focuses on the contextualised logic of a general theory (the TOE framework here). We believe that, though the TOE framework has been successfully applied in numerous contexts on innovations, its applicability in the context of BA is not yet well developed to obtain sufficiently detailed propositions. We thus lay more emphasis on the theoretical framework compared to theory generation but lay lower emphasis compared to theory testing. In contrast, we use empirical data to support theory elaboration to a larger extent compared to theory testing.
First, the themes that support traditional TOE aspects are discussed. Additional themes that extend the theory are discussed in a later section (Section 5.4). In order to conserve space, we present the evidences from our interviewees mainly using tabular format (Tables 2-4).
Technology
There are at least three different kinds of technology assets -human assets, technology assets and relationship assets -in the literature. We have found evidence on the important roles played by all three. Details are presented in Table 2 .
IT Human assets
Our analysis showed that human assets can affect adoption in both a positive and negative way.
The vital importance of IT human assets, particularly the capacity to understand data, has been 
Technology Assets
Six of our interviewees highlighted that technology assets play a crucial role in successful implementation of BA in their organisations (C2,C4,C5,C6,C7,C8). These assets could be in the form of physical IT hardware, different technological platforms, development and maintenance of databases, data architecture and definitions. It was highlighted that benefits of BA are more visible when they are pursued for longer. Several interviewees highlighted that incompatibility among multiple IT platforms was a potential barrier to BA adoption. Some of these issues were related to the presence of legacy systems or not owning their own data. The incompatibility affected the level of IT integration and hence reduced the benefit the firms would otherwise derive from technology assets (C3,C4,C7).
The importance of organisational culture was highlighted. Even if the right technology is in place, numerical results of BA cannot guarantee improved business performance. There is also the recognition that culture cannot be changed overnight and that it is a slow process, ultimately requiring buy-in from key functions (C1,C2,C3,C4,C7).
An appropriate organisation structure is important to provide visibility that will drive performance. Schoenherr and Speier-Pero (2015) argue that linked to the adoption of business analytics is the organizational structure that is implemented to promote and support enterprise analytics' activities and call for specific evidence of linking this factor to BA adoption success.
Amongst the leaders and fast adopters 'customer insights teams' were common (C1,C2,C3,C5,C9). One fast adopter had its own Centre of Excellence dealing with business intelligence and BA. Following successful use of BA for its own business it now sold solutions externally (C8).
Low volume, infrequent sellers implied there were advantages to centralised systems and clear lines of governance. High volume, frequent sellers appear to have moved past this operational problem of using BA for supply chain efficiencies to the problems of using BA for predicting customer buy. One interviewee likened this as a move from 'evolutionary analytics to revolutionary analytics' with the customer at its centre (C8).
Relationship assets
The literature suggests that relationship assets are important in harnessing the benefits of IT investments.
When discussing 'insight' we have already mentioned that 4 of our interviewees, mostly leaders or fast adopters, relied on external help to both adopt and integrate IT; BA algorithms and data security requirements (C1,C2,C3,C9), while 3 provided these services (C6,C7,C8).
Another aspired to retain an expert consultant but found the expenditure prohibitive (C5).
Another adopter (C1) however remained unconvinced of the value of consultants. Relationship assets could be in the form of partnerships with other divisions and external organisations, supplier relationships etc. Our interviews have provided evidence on the importance of relationship assets in the adoption and integration between IT and processes, with several parties stressing that finding the right partner is integral to the success of BA in their firms or at least to the ongoing development of BA (C2,C8). Interestingly, one of our interviewees pointed out that this tendency to third party usage replicated its main competitor who did the same (C2).
Organisation
Evidences from our interviewees on organisational support are presented in Table 3 .
Application domains
Common sense tells us that there is a timeline between IT integration and business performance and an effect between the extent to which BA is adopted and business performance. In our interviews we captured the areas of the business in which BA was used (application domains -please see Table 4 ) by directly asking the respondents. The level of adoption is used to describe to speed of adoption. Interviewees tended to rate themselves with reference to their direct competitors however one interviewee (C8) did this in relation to its own upstream supply chain. The order of adoption is leader, quick adopter, slow adopter, nonadopter. The information about the level of adoption has already been provided in Table 1 , and the information is reproduced in Table 4 for convenience.
Here we use the number of application domains where BA has been adopted as a proxy for
Organisational support. While some of our interviewees mentioned only two or three areas (C3,C4), many others mentioned a wide variety of domains (e.g., C2, C5,C9)
In general, slow adopters (C3,C4) mentioned mainly operations and marketing as the main application domain, while leaders had interest in using BA in more domains. Many respondents highlighted specific domains in which BA has helped improve firm performance.
Quick adopters/leaders (C1,C2,C5,C8,C9) explicitly mentioned that effective use of BA in their firms helped them to gain a better understanding of customers, which in turn benefitted them in improving customer orientation culture in their organisations. were ahead and some behind regarding integration.
Complementary investments
Complementary investments have already been discussed during discussion of technology assets. However, Interviewees in cases 1,2,3,9 also highlighted that it was important to complement their in-house data with third party databases (e.g., credit card data, Google analytics, utilities, loyalty cards, financial services, etc.) to help understand their customers better. This echoes with the growing popularity of third party social media sites such as Twitter in business analytics in the context of supply chain research (Chae, 2015) . Table 5 provides a list of impact criteria in business environmental context from the interviewees. The details are elaborated below.
Business Environment
Market environment
In this study, our ability to generate specific conclusions was limited by the nature of our sample. We focussed only on the retail sector, and hence our sample firms operated in a relatively homogenous environment be it highly competitive and with equal physical if not financial access to resources. At the time of interviewing 8/9 of our interviews focussed on UK-based companies. Hence, the main variations in business environment were associated with governance and whether our retailers offered goods and/or services; and whether they operated offline, online, or both.
Our interviewees were different types of businesses; subject to different forms of governance varying from PLCs to partnerships to private companies. In one instance, an interviewee referred to how by proffering its successful use of BA it could influence the City's opinion and therefore by inference its share price. Another company mentioned how its philosophy with regard to implementing BA was not city-orientated. The same company commented that the company strategy, whether it be growth or efficiency effectively dictated the speed of implementation and not the City's viewpoint of it. It would seem therefore that the degree of organisational support for a change to a BA-based culture could be contingent on the type and form of governance of the company.
Businesses that have multiple channels to reach customers may be able to get additional insights on customer behaviour. In addition to this, the availability of a Loyalty Scheme is a good indicator that additional data is being collected. 3 of our interviewees operated an inhouse Loyalty scheme (Table 1) . A firm operating across multiple channels claimed that its multiple channel customers spent significantly more. This would suggest that the level of adoption is related not only to the type of business but also to the business performance in terms of turnover per client.
In conclusion the study shows a direct relationship between market environment as described by whether the company is omni-channel and operating a loyalty scheme, the current company strategy (save or make money), and its governance structure. Further, there is some evidence that there may be a direct relationship between omni-channel operation and business performance.
Business pressures
All our respondent firms faced business pressures in the form of cost pressures, needing to understand the needs of large numbers of customers and regulatory pressures. Cost pressures are one of the prime reasons for using BA. Cost pressures have forced our respondent firms to improve their understanding of customers, target profitable customers, and understand the frequency of their transactions so that they may efficiently target advertising campaigns. The overriding need to understand customers, especially on a global scale and if you are a big company was also evident.
Another issue under environmental context was the issue of 'buy type'. It would seem that the frequency of buy affects level of adoption and specifically the integration between IT and strategy and processes.
Regulatory pressures have affected our respondent firms. All respondents highlighted how they would ensure that their BA-based online campaigns would comply with recent legislation on cookie-related legislations and credit-card related legislations, and the more traditional UK Data Protection Act (2008).
As a summary of this section so far, our results have shown that all the three components of the TOE theory -technology, organisation and environment -have significant influence in helping the adoption of BA. This finding is sketched in Figure 1 and is consistent with prior TOE literature (e.g., Awa et al., 2015; Baker, 2012) .
Therefore, based on our analysis, we have Proposition 1: TOE elements in the context of BA have significant influence on BA adoption.
Additional factors that support extension and elaboration of TOE theory
While the discussion with our interviewees have generally supported areas already in the literature, we did find evidence of the involvement of additional factors in ensuring how firms could maximise benefit derived from BA.
Business Performance
While most studies in the TOE literature argue that the TOE elements facilitate adoption of technology, we have found evidence in this study that there is link between the adoption of BA and performance of the firms adopting it. A unanimous opinion from our respondents is that a low level of BA integration may have negative impacts on business performance. An interviewee who called his firm as a slow adopter highlighted that they could not derive much benefit of BA because they kept wasting time and effort {process organisation related} as they did not have properly integrated systems. This was further corroborated by the fact that interviewees (C1,C2,C3) , saw the importance of, and strived towards, a common customer database. This use of the 80:20 rule highlights that even a slow adopter who makes moderate investment may be able to get reasonable benefits from BA.
"Setting up a single customer database, there was a fair bit of investment in that… we
In conclusion, few of our interviewees could quantify the effect of BA on Business performance but were able to quantify local impacts at a process or functional level, e.g., Marketing and supply chain efficiencies.
"… its actually…always very difficult to say where the direct benefit is… there isn't a direct financial benefit…it usually enables something else" C5 "…we've also seen a quite big improvement in customer awareness and customer engagement and also price perception and all of those are as a direct result of the some of the analysis we've done" C2
Based on these observations, we feel that there is evidence to link TOE elements to business performance via adoption. In other words, once a firm adopts BA, there is evidence of impact on business performance. This result is supported by the findings of Troilo et al. (2016) , though their study did not use TOE theory.
BA adoption could be potentially linked to environmental sustainability
Another interesting observation from our study is that some of our interviewees have found interesting links between a firm's investments in BA and its engagement in terms of improving their environmental sustainability initiatives. Sustainability is most commonly defined as the development that meets the needs of the present without compromising the ability of future generations to meet their own needs (Brundtland, 1987; Mebratu, 1998) . Environmental sustainability issues have been at the forefront of business strategies for nearly two decades if not longer. While investments by firms in environmental sustainability activities can be considered as a burden on their profits, there also a general belief that firms with proactive initiatives in improving environmental sustainability are benefiting in the form of improved image and reduced waste (Orlitzky et al., 2003; Yu and Ramanathan, 2015) . However, there is a paucity of research that links the field of information systems and environmental sustainability (Melville, 2010) .
Interestingly, (C1,C2,C5,C6,C7) recognised the link between BA and sustainability. They highlighted that the benefits they obtained from BA, in response to cost pressures, also helped them indirectly in improving their environmental sustainability mainly by improved efficiencies or waste reduction.
" sustainability, yes, it's always there…most of it tends to relate to carbon foot print… it doesn't tend to be our primary focus… but its one of those where you get the delivery efficiency you're looking for…it's not our first aim…we need to make sure we are doing it as well as cost efficiency…cost efficiency is our primary reason for being in life…" C2 One of our interviewees was able to identify a number of ways its clients improved their environmental performance through the use of its BA (C6).
"…if we know through our customer base that 80% plus sizes are never going to wear a certain sleeve then don't make that dress with that sleeve…one environmental impact…"C6
Another recognised that printing fewer magazines meant less landfill (C5).
"…although our turnover has grown last three years 30, 35, 20%, we're not printing any more catalogues than we did two years ago…we've met the need" C5
The other businesses recognised the effect of BA on environmental performance as incidental; a repercussion of achieving supply chain efficiencies. Even where companies were required to conform to legislation e.g., WEEE, BA was a factor in achieving the required levels of distribution and warehousing efficiencies. Thus, based on this analysis, we posit:
Proposition 2a: BA Adoption will help influence environmental performance positively.
Moderating role of level of adoption
For this sub-section and beyond, we distinguish between adoption and level of adoption: while several firms can adopt BA, they differ in terms of the level of adoption. For example, both the leader and slow adopter have adopted BA but the former has shown more willingness than the latter in adopting BA. The difference between adoption and levels of adoption has been highlighted in the innovation literature. For example, of the five stages (namely knowledge, persuasion, decision, implementation and confirmation) of adoption of an innovation (Peters, 2012) , adopters decide about adopting an innovation at the decision stage but they differ in the degree in which they decide to adopt at the implementation stage.
Much of the discussion in Sections 5.1 -5.3 above have highlighted the important role played by the level of adoption of BA. For example, leaders and quick adopters had specialist human resources and dedicated centres of excellence for BA.
They proactively obtained external (relationship asset) help to understand customers. Leaders and quick adopters use BA in more application domains (Table4). These leaders and quick adopters (C2,C9,C1,C5,C8) are able to identify benefits more easily than slow adopters (C3,C4). Thus, we have evidence to argue on the moderating role of level of adoption -the stronger BA adoption by a firm, the better it perceives positive impacts on its performance.
Thus we propose:
Proposition 3: Level of adoption of BA moderates the link between BA adoption and performance.
We feel that this finding is important and provide important contribution to the TOE theory because several of TOE studies have considered level of adoption as the dependent variable (e.g., Hsu et al., 2014; Safavi et al., 2014; Kurnia, 2015) but not as a moderator. The closest study appears to be that of Yen-Lin (2013) , who has shown that technology readiness moderates the relationship between information system quality and organizational performance.
Moderating role of level of integration of IT with business strategies
Similarly, we have found evidence for moderating role of another important factor, namely the level of integration between IT and strategies in the organisation. The integration issue has emerged as an important factor for BA impact in our studies. We have specifically summarized the key issues associated with the integration in Table 6 . For example, integration between human assets, technology infrastructure and complementary investments have been highlighted. Presence of dedicated customer insight teams ensure adequate level of integration of IT with other business strategies and help in achieving better firm performance. There is evidence for increased integration of IT with organisational strategy when BA was used in more application domains in a firm, which, in turn, results in better firm performance. Thus we feel that the level of integration of IT with various business strategies could provide a moderating influence on the link between TOE elements and performance. A higher level of integration will result in better firm performance. In other words, the stronger IT integration in a firm, the better it perceives positive impacts on its performance.
Literature has suggested that IT integration can impact on IT business value. For example, recently, Ding et al (2011) state that "integration is the key" emphasising the importance of intra-and inter-organisational integration of IT systems. Ji-fan Ren, et al (2016) have identified that systems integration as a key indicator of system quality contributes to better business value and firm performance in a big data environment. However, studies on the impact of IT integration in TOE theory are quite limited. Palacios-Marqués et al. (2015) have hypothesised IT integration as an independent variable influencing knowledge exchange via the web but did not find support empirically. Chowanetz et al. (2012) , in their survey of information systems research literature, have highlighted the lack of studies that specifically looks at the role of integration. They have further highlighted that the amount of publications that specifically focussed on moderating influence of integration was very limited. Our study thus provides interesting evidence on the moderating role of integration in the context of BA.
Based on our analysis, we posit:
Proposition 4: Level of integration between IT and business strategies moderates the link between BA adoption and performance.
The moderating influence of trust
An element frequently discussed by our respondents was the trust in new BA systems in predicting the behaviour of supply chain partners. Trust is a widely researched term in IT innovation literature mainly in the context of inter-organisational relationships (Goo et al., 2009; McKnight et al., 1998) . However, this term has not been conceptualised in the context of TOE theory by many studies. To our knowledge, there are no studies that considered that trust as a part of any of the TOE elements. However, there are a few studies that have conceptualised how trust could affect the link between TOE elements and other related concepts. For example, Li et al. (2015) have conceptualised trust as a mediator between TOE elements and cloud computing adoption intention. In contrast, we have found that our interviewees have provided evidence for a moderating role of trust in the context of BA.
A higher level of trust in BA systems generally resulted in lower levels of stock as firms are more confident of receiving stock from suppliers on time. On the contrary, a lower level of trust in BA systems would mean that firms are not confident about supplies from suppliers and prefer to increase their levels of inventory which increases cost. This observation is clear from the following quote from one of our respondents. We feel that the role of trust has both theoretical and managerial implications.
In terms of theoretical implications, this observation calls for the need to consider trust, a hitherto under explored concept in TOE theory, as a regular new concept. Though trust is a well-explored concept in the literature, there are only a few studies that have linked trust with the TOE theory. Only a few studies have highlighted how trust could provide a mediating role in the context of TOE models (e.g., Li et al. 2015) . Our study points to the need to explore the role of trust on the relationships among TOE elements and performance more widely in future studies. Therefore, we posit Proposition 5: Trust in BA systems moderates the link between BA adoption and performance.
Inclusion of the impact of trust on the framework in Figure 1 has significant managerial implications. Since inventory impacts performance, we feel that there exists a moderating relationship of trust between the level of adoption and performance shown in Figure 1 . High levels of trust would reduce inventory (better performance) while low levels of trust would increase inventory.
Discussion and conclusions
Our study has made several important contributions to the literature. First, we have verified the tenets of the TOE literature in the context of the adoption of business analytics in UK retail sector. However, our results have also provided further possibilities of extending the TOE theory by suggesting further links and moderation possibilities. We explain the important contributions of our study with further links to the literature in Table 7 below.
Theoretical implications
Our study supports existing TOE literature. However, the findings from our interviews have shed new insights that elaborate the theory further and can extend its scope as to how they relate to retail.
In line with the TOE literature, we find that important technology assets are technological platforms, customer databases, architectures, standards, ontologies, meta data, and definitions.
However, in addition to the traditional TOE factors, our study has further identified new factors that could potentially extend the TOE theory. They include a link to business performance (along with environmental performance), and, the moderating roles of level of adoption, integration and trust. Figure 2 illustrates our revised conceptual model of BA diffusion in the retail sector. This combines existing theory with additional factors found in our study.
Managerial implications
There is sufficient evidence in our research that BA helps improve firm performance both in terms of saving money (operations) and making money (marketing). There is in general a similar view in the literature that IT investments have potential to enhance a firm's performance in value chain activities investments (Armstrong and Sambamurthy 1999; Porter, 1985; Sethi and King 1994) .
Our study goes beyond the existing literature in that the results of investments in BA can be quantified more easily at the process level than at the firm level. This result may provide another interesting interpretation of the so called "productivity paradox" (Brynjolfsson, 1993) ; the results of IT investments such as those in BA are more explicit at process level, which may or may not ultimately translate to firm performance. Process level performance may act as a mediator between IT investments and firm performance. The link between IT investments and process level performance may be stronger but the link between process level performance and firm level performance may or may not be strong enough. Legacy systems impede the implementation of BA. Our study has supported the findings of Reinmoeller and Ansari (2015) in that the role of stigmatised practices and legacy systems have reduced the benefits that could have been derived with business analytics otherwise.
Slow adopters can gain by implementing simple analytics tools. Pareto rule is valid with BA in that 80% of benefits can be obtained with 20% of investments. However, more sustained benefits can be obtained by integrating BA with other processes (such as logistics and supply chains) as highlighted by Lee and Whang (2001) . Human factors such as strong leadership and commitment, appropriately skilled IT human assets, relationships with external companies and complicit organisational culture play an important part in successful implementation. The importance of having skilled data analysts is also highlighted by Schoenherr and Speier-Pero (2015) 'New blood' in the company was a facilitator of adoption, as echoed by the findings of Chatterjee et al. (2002) , Grover and Goslar (1993) and Teo and Ranganathan (2004) . This has important implications for innovation in general and the impact of the mobility of specific workforces: The geographies with a more mobile workforce will be quickest to spread BArelated innovations.
Cost pressures, competition, omni-channel behaviour and regulatory pressures will necessitate the use of external data, and increasingly the protection and control of data. As a significant cost to business, this may regulate the speed of adoption which could well differentiate one company from another in the market.
In addition to the above traditional TOE factors, our study has found additional factors that have interesting managerial implications.
Business Performance is affected by factors related to the TOE framework. Improvements in business performance can be recognised at the process level whereas the firm level is more difficult to quantify. By highlighting the positive link with performance, this study joins similar studies in the literature (Devaraj et al., 2007; Shin, 2006) . Environmental sustainability performance could be included as another outcome variable in addition to business (financial)
performance.
Unlike previous studies, there is evidence from our case analysis that the level of adoption and the level of IT integration will influence the link between TOE elements and performance. This implies that firms may benefit from BA better if they take up BA seriously and attempt to integrate BA investments with business strategies. On the other hand, firms that employ a more sluggish approach to adopting BA may be hindered significantly with issues such as legacy systems and may not gain the benefit of BA. Finally, we have found that trust could have a moderating influence on performance, with a higher level of trust improving firm performance.
Limitations and scope for future research
The subjectivity of the self-determination of BA adoption status limited our ability to generalise our conclusions in terms of factors related to level of adoption, because there is no absolute measure of BA adoption against which to compare performance. Most companies compared their adoption to immediate competitors or to specialist service providers. However, the cross section of interviewees provides valuable insight nonetheless. Longitudinal case studies in the future could collect data on BA use over time and provide more convincing evidence demonstrating how the adoption of BA improves firm performance.
We have endeavoured to ensure design validity through defining the case and allowing interviewees to bound their own knowledge for comparison purposes. We used multiple sources of evidence (interviews, public domain information, company presentations) and clearly defined the process used for data analysis.
Nine cases provide depth but not breadth. Cases were drawn from retail and the retail supply chain so the results have some generalizability to that sector. However, we invite other academics to test our framework. For example, large scale surveys are needed to offer further validation of our framework, and further in-depth case studies are recommended to test wider validity of our findings in different contexts.
